Abstract
Introduction
Straight line is the most basic element of graphics, the quality and speed of its generation algorithm determines the quality of graphic applications to a large extent. The classical algorithms of line generation are numerical differential method, mid-point method, Bresenham method and some variety of the Bresenham Algorithm. According to a comprehensive analysis of a variety of slope conditions, numerical differential method is the slowest, followed by the mid-point method, Bresenham algorithm is the fastest one. Bresenham algorithm is proposed in the 1960s, there is no real computing in the algorithm, which absolutely use integer addition and symbol judgment as main operation, and is very suitable for hardware implementation. However, the algorithm generates one pixel every time, which is less efficient. Many scholars have given many scheme to improve the algorithm, the main idea of which is to generate many pixels at a time, thereby reduce the computational complexity. Some well-known improvements are four-point algorithm, eight-point algorithm, symmetry algorithm and so on [1] [2] [3] [4] [5] [6] [7] [8] [9] .
Multi-stipple method is the mainstream algorithm and research direction of line generation. After a deep study of the relativity between pixels on a straight line, the author proposes a new algorithm for linear generation, the algorithm can calculate all the pixels in a pixel line, reduce the amount of calculation significantly, and are more adaptive, which gives the fast algorithm of linear generation. Algorithm analysis and a large number of experimental results show that the new algorithm can reduce the amount of calculation more than other algorithms, the smaller the angle between the line and x or y axis is, the faster the line will be generated, while guaranteeing the linear accuracy to be same as the Bresenham algorithm.
Bresenham Algorithm
Bresenham algorithm is the most widely used method of line scan conversion in the field of computer graphics, which was originally designed for the plotter and can also apply to raster scan display. The principle of Bresenham algorithm is: construct a set of virtual grid lines over the center of each row and column's pixels, calculate all the intersection pixels of the line and each vertical grid line from the beginning to the end, then find the nearest pixel in the column and light it. (1) The algorithm generates all the pixels in a pixel line each time, but it involves the real operations and rounding operations, after adaptation. The algorithm can only have integer operations.
2. Improvement and Implementation of the Algorithm
The number of pixels in the pixel line 
The complete description of the pixel line algorithm is as follows: Table 1 . 
Conclusion
The paper gives a novel algorithm of line generation on the basis of pixel line, the algorithm takes full advantage of the relativity between adjacent pixels in the line, and can generate all the pixels in a pixel line every time, reduce the amount of calculation. The new algorithm based on pixel line can guarantee the line precision to be the same as Bresenham algorithm, and improve the speed of line generating significantly, the smaller the angle α between the line and x or y axis is, the faster the line will be generated. The algorithm efficiency is increased by about α tg / 1 times. The algorithm is suitable for hardware implementation, and is of great significance.
